Coral reefs are increasingly threatened by global and local anthropogenic stressors such as rising 35 seawater temperature, nutrient enrichment, sedimentation, and overfishing. Although many studies 36 have investigated the impacts of local and global stressors on coral reefs, we still do not fully 37 understand how these stressors influence coral community structure, particularly across 38 environmental gradients on a reef system. Here, we investigate coral community composition 39 across three different temperature and productivity regimes along a nearshore-offshore gradient 40 on lagoonal reefs of the Belize Mesoamerican Barrier Reef System (MBRS). A novel metric was 41 developed using ultra-high-resolution satellite-derived estimates of sea surface temperatures (SST) 42 to classify reefs as exposed to low (lowTP), moderate (modTP), or high (highTP) temperature 43 parameters over 10 years (2003 to 2012). Coral species richness, abundance, diversity, density, 44 and percent cover were lower at highTP sites relative to lowTP and modTP sites, but these coral 45 community traits did not differ significantly between lowTP and modTP sites. Analysis of coral life 46 history strategies revealed that highTP sites were dominated by hardy stress-tolerant and fast-47 growing weedy coral species, while lowTP and modTP sites consisted of competitive, generalist, 48 weedy, and stress-tolerant coral species. Satellite-derived estimates of Chlorophyll-a (chl-a) were 49 obtained for 13-years (2003-2015) as a proxy for primary production. Chl-a concentrations were 50 highest at highTP sites, medial at modTP sites, and lowest at lowTP sites. Notably, thermal 51 parameters correlated better with coral community traits between site types than productivity, 52 suggesting that temperature (specifically number of days above the thermal bleaching threshold) 53 played a greater role in defining coral community structure than productivity on the MBRS.
Introduction
Florida Keys, coral growth rates and coral cover were higher in nearshore environments exposed 85 to more variable seawater temperatures than on deeper reefs experiencing more stable 86 temperatures [21] . In contrast, while many studies suggest that high temperature variability leads 87 to higher coral resilience [14, 15, 16] , there is also evidence that corals experiencing moderate long 88 term temperature variability (either annual or daily variation) are better able to cope with stress 89 [13] . Collectively, these studies emphasize the importance of thermal variability on the response 90 of corals to environmental stress, and highlight its capacity to shape coral community composition 91 across a reef system. 92 Multi-species coral assemblages have recently been proposed to comprise four major life 93 history guilds: competitive (large, fast growing, broadcast spawning, e.g., Caribbean Acropora 94 spp.), weedy (small, opportunistic colonizers of recently disturbed habitat, e.g., Caribbean Porites 95 spp.), stress-tolerant (massive, slow growing, broadcast spawning, e.g., Siderastrea siderea), and 96 generalist (share traits characteristic of all three other groups, e.g., Orbicella spp.) [22] . Grouping 97 species by life history strategy allows for prediction of responses to disturbance (e.g., temperature 98 stress) as life history strategies are trait based [23] . Additionally, each guild is expected to be 99 differentially impacted by stressors and life histories predict coral community response to multiple 100 stressors [24] . Therefore, life history strategies offer a more elegant and predictive alternative to 101 traditional genus or species level analysis.
(infrared, IR) are contaminated by clouds, creating data-void areas. Microwave (MW) data sets 143 can penetrate clouds to gain better temporal coverage, but with a much coarser spatial resolution 144 (25 km) [36] . MUR combines these two datasets to present a more comprehensive and complete 145 SST product. It employs multi-resolution variational analysis (MRBA) as an interpolation method 146 to combine high resolution datasets with more conventional datasets, generating a product that 147 contains no cloud contamination [36] . MUR reports estimates of foundation SST, or SST at the 148 base of the diurnal thermocline (~5-10m depth). Comparison of in-situ temperature (recorded by 149 HOBO® v2 data loggers), MUR, and other SST products revealed that MUR outperforms other 150 products in estimating in-situ temperature, although it also underestimates the temperature corals 151 experience at depth (S1 Fig). However, due to its temporal coverage and temporal resolution, high 152 spatial resolution, lack of cloud contamination, and smaller method error compared to similar 153 products such as Group for High Resolution SST (GHRSST), MUR was determined to be the ideal 154 SST product for use in the current study.
155

Site Classification
156
Multiple thermal parameters were calculated at different temporal resolutions and examined 157 across thirteen lagoonal reef sites (S1 Table) . Lagoonal reefs are located between the barrier reef's 158 crest and the mainland, and therefore do not include the seaward facing fore-reef. Instead, lagoonal consecutive days above the regional bleaching threshold (i.e., longest potential thermal stress 164 events) (S2D Fig). A metric that combined all four thermal parameters was generated using 165 ArcGIS © in order to assess thermal environments across the Belize MBRS. Data from each of the 166 four parameters in the metric (Table 1) were divided into 8-10 bins (0.5 standard deviations (SD) 167 of the mean) and overlaid on a map of the Belize MBRS. Reefs were not present in areas where 168 the value of any single variable was <1 SD below or >2 SD above the mean (across the entire data 169 set from 2003-2012). For all four parameters, areas that were classified in bins ≥1 SD above the 170 mean were designated high temperature parameter (highTP) sites (Fig 1) . Moderate temperature 171 parameter (modTP) sites were classified as areas where all values were 0.5 to 1 SD above the 172 average annual temperature range and the average annual maximum temperature, and within 1 SD 173 of the average annual consecutive days and the average annual number of days above the regional 174 bleaching threshold (Fig 1) . Low temperature parameter (lowTP) sites were classified as bins that 175 were 0.5 SD above the average to 2 SD below the average for annual temperature range and annual 176 maximum temperature, and below the average for consecutive and annual days above the regional 177 bleaching threshold (Fig 1) . Using the metric presented in Fig 1, employed are available in S1 Appendix.
208
Coral life history 209 Coral species were grouped into four life history strategies as previously described by The four guilds are primarily separated by colony morphology, growth rate, and reproductive rate.
213
The classification was based on a thorough sampling of global Scleractinian coral diversity. Each 214 coral that is included in a guild in Darling et al. 2012 [22] was classified into the appropriate guild 215 for this study and comparisons of life history strategies between sites and site types were made. Spatial autocorrelation was only a factor for coral cover (p=0.040). To correct for the effect of 244 spatial autocorrelation, the cut-off value for significance within the ANOVA for coral cover was 245 decreased to p<0.010, following Dale and Fortin [44] .
246
To visualize coral community differences between site types, non-metric multidimensional 247 scaling (NMDS) ordination was implemented using Bray-Curtis similarity coefficients in the 248 vegan package in R [45] . An optimal stress test was performed to determine the optimal k value 249 (k=20). Resulting NMDS scores were visualized in two-dimensional ordination space. A
250
PERMANOVA test was performed to analyze the site type differences using the adonis function for each parameter based on each linear model (S2 Table) . For NMDS1, data were also divided by 256 site type in order to assess within site type variation (S3 Table) . (p=0.005) and modTP (p=0.020) sites, but was not significantly different between lowTP and modTP 268 sites (Fig 2A) . Coral cover, Shannon diversity, coral density, and species richness also followed 269 these same patterns (p≤0.020; Fig 2B- represent between site type differences (Fig 3) . Fig 4) , while modTP sites did not differ from lowTP 307 or highTP sites (Fig 4) . Overall, there appears to be a pattern of lower abundances of all life history 308 guilds at highTP sites compared to lowTP sites. Competitive species were not present and generalist 309 species were only present in very small number at highTP sites. Chlorophyll-a 315 Annual average chl-a concentrations varied over time and differed by site type (p<0.001), 316 but were consistently lowest at lowTP sites and highest at highTP sites regardless of year ( Fig 5A) . highest at highTP sites) (Fig 1, S2 Fig) . 
371
Life history strategies 372 In the current study, highTP sites contained no competitive species, few generalists, and 373 were dominated by stress-tolerant and weedy genera, while both lowTP sites and modTP sites 374 contained all 4 life history types (Fig 4) In contrast, a stress-tolerant species such as S. siderea is likely able to survive in highTP 386 environments due to its massive size and long life span, which allows it to sustain a population in 387 the absence of successful recruitment. This can increase the long-term survival potential of this 388 species in harsh conditions [55]. These two contrasting strategies seem most effective in highTP 389 environments (Fig 4) , and are likely to be most effective in future conditions as the oceans continue 390 to warm. This prediction is corroborated by Loya et al. (2001) [29], who showed that mounding 391 (e.g., S. siderea) and encrusting (e.g., P. astreoides) species survived a mass bleaching event in 392 1997-1998 better than corals of other morphologies (e.g., branching). Ten years after the bleaching 393 event these same types of coral continued to dominate. However, some branching species 394 recovered and increased in abundance [56] . In the current study, branching species were almost 395 non-existent in highTP sites, which indicates that these sites have experienced a recent thermal 396 stress event or are exposed to chronic stress (e.g., temperature, eutrophication) that prevents such 397 species from succeeding in these environments. It is also possible that highTP sites are more 398 frequently disturbed than both lowTP and modTP sites. Disturbances such as bleaching events, Table) . Analysis 484 of spatial autocorrelation revealed no significant differences between highTP sites or between 485 highTP sites and sites that were further offshore, suggesting that proximity to human population 486 centers did not have a major impact on coral community composition.
487
Conclusions
488
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